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lift .him 1 of f/n- torn pet .it nr e different r between ( 'rpfjric Is 
■ iinl tin'll hot m, mi sequence ( om [j.uik ilife, tin' piopm I irs of 
! »o 1 h 'l.ih c an In’ dot ('[ nil lied. r\ rn foi mass I at los ( \l ] / M _> ) 
la]«a I tin in { 0 I 1 1 b obsrs vat mils of * ( ,’rphrid s\ st mils ( To- 
la Ms. I 1' \qb and S S”t*) air used to dm i\ r. oi set limits on. 
tin tom[H'/,iJ mew and masses uf t hr companions bn;ht bom 
t In' ( on i ( mii ions ol if' \<]l and S Si^e fiom 1700 to 2000 1 is 

f onsist nnt v 1 1 1 1 a n \”) to \ 7 main sequent r ( om f >a itioii foi 
both ( '< | ) 1 1 e i d s With a mass of I S M 1 Ins mass [oi tin' 
companion ol S Su,e is smallei than injured b\ t he oihilal 
mass jumlion and an r\ o| n I lonar v mass of the (Vfliinid, snu,- 
st int; t hat t he < ompaiilon m.n it self be a bin. u \ [ oi I *o 
hills, tin* mass of tlm comjMmon must be less than I S M 
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1 |\ I UOIMT I ION 

I In- - rpa i a l ions and mass jatios nb^rivrd in mnliijih' 
s\ stems ate bdsji 1 1 < 1 1 <t about star foim.ition f he i m km tp u^ 

|»h t H I e If 1 1 H st ,1 1 s |s t h.il st a 1 s \\ 1 1 h penods shol t m than 10 
\ 4 <il s have <t hut K i I a I d IS! i 1 1 >Ut loll ol sO((i||ddl\ IH.isms (lief 
2 ) lot lomam pm lods. t he dist 1 1 but ion is d i a mat k <d I \ dil- 
h if nt . and tin- 1 1 rqnem \ 1 Mrs Me ( pi \ as the mass of' t lie coin- 
pan urn dec n ases ( ) si a i s on 1 he ol lie i ha n d seem to be m w < i < 
defu it'ii t in bin, UK's with mass lalios latter than Mf/M'j = i 
( It el ) ) I he l (* a i e obsm \a t ion a l 1 1 m 1 1 a 1 ions of t hrse si lid 
K's ()id\ O s\ stems with a semi-am ]>lit ude lai^n than 1 A km 
'<■< 1 v eie cfc't cm led bee a use of at mosphei ic motions fnh'i- 

( tiers about foii'2, pc*i md B svstems air drawn bom cimimon 
ptcipei palls Most of the mass latlos ai(' tioill ltlfmem*'s bom 
t fif d M 1 1 i>i|1 ions of s| Ul^lc line spec 1 1 on opie bmaiK’s In ad- 
ditioii. collections must be made' lot incompleteness \n\ fut- 
1 1 k ’ I mfoi mat ion about s\stmns witii primaries of c om pa i a I dr 
III.I-S pa 1 1 |( 1| la I I v with laijp' mass latlos (M|/Mj) Is Useful 

1 he \ a 1 ne of s t n d \ 1 1 1 ti, ( * pfieid bm.irv s\Mmus to impioK' 

oiil know It (l*; f ' o| Nnms I al los and s»'pa i a 1 lolls is ( h*,u ({om la 

life I Bc'C.iM-i ( epf i< 'ids a I <■ Mialp IlIK'd '•lam. oiblls of \m\ 
slnal I '('tut amplitude fan dmi\< d I lin iik aim that 

1 I b b < 1 iiesi ( )bsm \ ( i 


u,ia\ it at ioii,ill\ bourn! ioiii| period s\'sl('ins tan lie studied, as 
well as s \ stems uifJi small mass lat/os and Jem inclinations 
fbb adds lmpoilanl data to these studies in t.fiat toinpan- 
loiis in lai *;e m.iss I at lo st mils < a n be del e( t eel bee a Use; of 
I fit' lempmat me d i ffei ('lie c> between t lie s('iondai\ and the’ pri- 
mal \ 


2 OBSbliV \ ! I()\S 

I lie spec Me/sf opn hi dalles e 1 1 se Ussed Jiefe are well kfloW u 
( fb’ls 1 . f >. a ml ( ) ) lirde < iission of I hr systems f Vila i is, 1* f ' 

Aql ami S S«.;e is in pi e pa i at ion (burns. lief 1. Welch and 

I A a n s. lief fl ami Slovak \N »'lc 'll . and bums. |{(‘f 10 je- 

spec t ! \ »■! \ ) I oi all t hi re si a i s. 11 b Jon*; a ml shot t w a\ efeijj;t h 
spect/a Imw been latjord with liUMUifiabJr silpc*f giants biack- 
etlli" thrill III tf'lllpc I a 1 11 1 f to look l<H f i 1 1 \ lioin tilt' companion 
at * In’ s||< 1 1 1 e>st w a \ f h n *1 1 h s At t hr p h .mi s of e >bsri \ a t ion , t he 
t e 1 1 1 1 ie I a t lire alid (B \ )„ of all tiller Mam happt'li to lie \mv 
smidai alid ,ili last mall lied b\ 1 1 fba (l' 7 H)J 

\ s an (''ample 1 |einr I shows the ( < un pa i mi >n between 
t In' loti a ml shot I w a\ ( lem; t h spee t i ,i of I b \q| and 1 ’) 1 )t a 
I fie 1A I >1 a spei t I Din III the loll <2, W a \ ell'll *2, l h I I’pi Hi ( i |f Mir 1 
b ) has Ik eu sf a It'd t < i uia 1 1 h tin* 1' b \ (jl spec Mum 1 hr some 
St a 1 1 l|f has lift'll applied If* I I if slio| I Wavelength spec 1 I Mill t if 
1 ) lha (I idlin' 1 a) 1 fje f\(t"s 1 1 u, 1 1 1 bom the 1 !• \<jl nun- 

p«i moil is appal rn! f tom IbflO t o 2000 . i A spe't t mm of S S^e 

also shows h"ht fiom the lompanion in tins w a\ elcm^t fi legion 

When 1 > 1 ) t a is st 1 1 >t 1 ac t t'd from the' s j >ee 1 1 a of bot fi I*' I 
A < ] 1 and S S^e. the M’si 1 1 1 1 n^ spec 1 1 inn of 1 hr < om pa moll is a 
food m a 1 1 h t o a n \ h\ or A 7\ st a mho d st ai ficjin t hr 1 f i IC 
Speclial \t!as 1 i<;uie 2 shows l. he ccmipaiison lietwc'on tfu^ 
snbt lac Ic'd sjx'c 1 1 um. S Sj^c' 1 Dia. <iml t.he spc'c t rum of an 
A’A* slai (Sf) b\ia). I he match is food both AdV and A0V 
st a nclai <1 st a i s match t fie* snf »1 t ac t ed spc'c t.ra of bot fl the* com- 
p, noons pooilv f'snia the* mass compdataon of Bopjx i ( H of 
7). tlim ( oi responds in masses of 1 S :f: () “2 M (-.) d ins infotma- 
t ion lias been added to f a ble 1 

for Bolaiis no li^ht bom the coinpanioii wms found m <i 
c om pa i Ison with the spec tin ol non \ a r iablc' standard st ais 
bsini; l S M, , as an uppt'i hunt foi the companion to Bolaus 
is a ^enc'i oils upper limit since b|' \c[l ami S S”c' dcunonst i at.ci 
that such a companion would In 1 found 
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Figure la. The spectra of IT Aql (solid) and 15 Dia (dots). FTIb. Ail 
fluxes are in units of eigs cm -2 sec” 5 A -1 , wavelengths aie in A 
The same scaling has been used as m Figure lb 
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Figure lb The spcctaa of FF Aql (solid) and 45 Dta (dots). Hie 45 Dra 
spectrum lias been scaled to match the FF Aql flux near ‘2800 A 
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■ Figure 2. The spectrum of the S Sge companion (solid) compared with the 
spectrum of an AV5 standard star A spectrum of 45 Dra was scaled 
to match the S Sge composite spectrum neai 2800 A . as is shown in 
Figure 1 for FF Aql. With tins scaling, the shoit wavelength spec- 
trum of 45 Dra was subtracted from the S Sge spectrum to produce 
the spectrum of the companion in this Figure 
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3 DISCUSSION \< know s. It is a pleasum t .41 t hank t he lit E 4>p- 

a t.n »jjs ,UM I R I ) A I ' si a II ft u assist ,i ih e in ( >1 it a i n i lie, a nd i c- 

A simple' pi (Jam 1 of t, I m 4»vr)Iiit mu of t lio s\stem lias heem due im; t he*s<’ spe< t ia I mane lal assist ami* was pio\ idc<! l»\ a 

assumed (no mass loss, m semi-e on v<'< I nm ), a ml 1 1 if' \ isi I > 1 < ■ NASA «;i a nt. NAS r >-2N7dO and an NS E R C uj a nl to I ) i .1 R 

i on i pan ions are* assn mod to lx* main scqucni <■ st a i s. Tim data Rei e s 

foi t hr < nm pan ions is siinnnai i/cd in d'able 1 (Joplioid esolu- 
lionais massos aio lislod (u)iiij>nt od as in Evans and Wohli. 
this ooiilf'iom o ) /join lunn nosit.if's donvod fioni Calelsudl's 
( ReL i) poi nal In minosil.v lolat.ion A shoitoi til si am o s( alo 
(Schmidt Rof X) (leuf'ascs the mass latios h\ h i ss than 10 ( /; 

I ‘ ii Isa t, n>n m,o sos a i o OS ( Cal dwell ) to 0 0 ( Si h mid t ) of the 

evolut lonai \ masses R LEER ENCES 
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When thiswoik is ( mnplel ed on all Ceplmid Iniianc's. t In' 
imlisidn.il rna ss ratios will he asailahle to the limits o{ d'ah|<* 

! . ssdm li will 1 4 implement the 0 and B st ,u Jesuit s 1 his ss dl 
pmside dn<’(,t measniement.s of the fn'(|imm\ ami sepaiations 
of muhiple ssslems (onlaimng massise stais pa 1 1 K ilia r 1 v foi 
ss i c If *1 \ spa ( ed s\ st eiris 
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lot S S<io, the m.iss fnmtion (Ref 0) implies tlnit tin' 
mass 4 > f a sinjih’ companion (sin i —00°) must he at least 1 7 
M , in older to ln> compatible with an esolntionais mass 
in lalde 1 d he loiiip.imon mass in d'able* 1 is sij»nihe,aiil Is 
snndlei d he simplest was to inniose t lie disa^ieemenl is a 
e oin pa n loli svlnc h is it sell a hlliaiy Winin'; the < nm puled ( 'eplnn 
masses, mils a pulsation mass with a slant distance si ah is 
computable with a companion less than 2 A1 

Ecu tlie insisihh' (nni]),ililoii to Rolans, an eailv !■' mam 
secpience stai is t hf' most pinhahle <andjdutf It, would not. 1 m 
4 let ci 1 <*4 1 . in IT L spec 1 1 a. hut is < njisislejil. ss 1 1 h t lie mass I him - 
turn and a Cephrld mass Phene ac 1 woollen possihilitUs foi 
an invisible (funpalilon an e\olv(d ted stai and a ssliite* dssaif 
\n 4'\olsed i f'< 1 stai is too massise 1o he consistent ssilli th** 
nia^s f 1 1 iif t ion ami im limit ion Estimate's (Rei 1) slum that 
ilic Jir >t f »'si u/mI 4' dwat/s hi flu* /lsad«s ,ind i/k Rh‘ja<f4*s (pi.) 
totsprs for a Ceplif id < « Mil pa 11 14 m ) SVonld he < 1 1 ‘t « *t t « m 1 IN IL1 
sjjectia hut that molei c 1 1 1 st cm w lute dssui Is wemiel not 



